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Annual Report (4) Modifiable behaviors, such as smoking, alcohol and obesity are responsible for nearly half of the leading causes of American deaths. Among these behaviors, tobacco use remains the single most preventable cause of death in the United States. Successfully changing one's behavior, however, is a challenging task. It is expected that the data collected from this research project will have direct implications for contributing to effective behavior change interventions.
This study builds on the outcomes of a 2005 pilot study entitled "Physiological and Momentary Assessment for Identifying Tobacco Use Patterns" which sought to detect and predict the physiological antecedents of tobacco use (Jordan, Jerome, & Faraj, 2006) . The findings from this study were consistent with previous research that established strong physiologic connections between emotional expression and physiological arousal (e.g., skin conductance, temperature, respiration, blood flow) (Nasoz et al., 2004; Picard, 2001 ).
Specifically, this project aims to further explore physiological arousal and behavior by comparing interpretations of arousal and craving in smokers and non-smokers. It is hypothesized that biometric data collected from physiological sensors will be able to identify and predict arousal patterns associated with tobacco use behavior.
This annual report describes the research tasks and results from Year 1 activities ( August 6, 2007 to August 5, 2008 for the project entitled "Transformative Learning: Patterns of Psychophysiologic Response in Technology Enabled Learning and Intervention Systems."
The early stages of the project (August, 2007 to March, 2008 consisted primarily of preparatory work for the data collection phase. This included applying for and receiving protocol approval from both the local IRB and USAMRMC, hiring a Project Manager, and organizing all of the necessary documents (i.e. recruitment materials and standardized scripts) that were required to efficiently run the orientation and laboratory sessions with participants. In order to elicit arousal and craving in a controlled laboratory setting, the research team spent time developing mediated stress activities, comprising of a public speaking exercise and a film clip presentation.
After finding an appropriate rental space for the laboratory room, equipment and supplies were purchased, and training of the newly acquired technologies (i.e., physiological sensors and software programs) took place to ensure competency in implementing the study.
Recruitment of participants began immediately following second tiered human subjects' approval on March 25, 2008. The remainder of Year 1 (April, 2008 to August, 2008 consisted of actively recruiting participants, and administering individual orientation and laboratory sessions to collect data. Participants were required to complete three tasks: attend a 45-minute orientation session, wear a non-invasive armband sensor for three consecutive days, and participate in 90-minute laboratory session.
At the close of Year 1, data collection was nearly complete with data analysis expected to start early in the next quarter. Although there are no major findings to report at this time, the project has been successful in reaching its' recruitment and data collection goals thus far.
The approved Statement of Work for this contract is divided into 15 Tasks, which includes 5 Deliverables. This annual report describes the research tasks and results from Year 1 activities (August 6, 2007 to August 5, 2008 . Tasks 1-10 were carried out during Year 1 of the project. At the close of the first year, data collection was nearly complete, and analyses on the data is set to occur over the next six months with Tasks 11-15 being addressed during this period. A continuing review report will be submitted to the University of Hawai'i' and USAMRMC prior to October 24, 2008.
Task 2: Development of a participant recruitment and retention plan (12 weeks)
Recruitment materials from the 2005 pilot study were revised and adapted for use in the current project. Advertisements, flyers, and public service announcements were displayed around campus and in the local community. The most frequently used advertisement was a one-page flyer that included information on what was required of participants, who was eligible, and details for how to contact the research assistant (Appendix C). This ad was displayed on bulletin boards around campus and in various media outlets (i.e. student newspaper and radio). Language for all print advertising material was approved in the original Protocol.
A detailed Recruitment and Retention plan was written and submitted as a Deliverable on April 3, 2008 . No revisions were necessary over the course of the study.
Task 3: Equipment order and acquisition (9 weeks)
All of the equipment was purchased and obtained during the second and third quarters of this project. The main equipment purchases included a desk-top computer, a projector, a reclining armchair, a DVD player, shoji screens, noise canceling headphones, and physiological sensors from Thought Technology, Inc. It was determined that it would be best to show the film clip presentation using a projector and screen rather than a large television as initially planned. This was not only more practical, but resulted in substantial cost-savings. It was not necessary to purchase additional armband sensors as there were still remaining armbands from the pilot study.
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W81XWH-07-2-0086 Annual Report (6) The Project Manager, Rebekah Rodericks, practiced using all of the equipment prior to the start of the orientation and laboratory sessions. Most of the equipment was straightforward to use, but the biofeedback equipment required a brief training session. An employee from Thought Technology provided a one-on-one training session with Ms. Rodericks regarding the use of the physiological sensors and software program.
Task 4: Development of mediated intervention materials (12 weeks)
There were two activities incorporated into the project's laboratory sessions. The first was an elicited stress activity (i.e. a public speaking exercise), which was used to provide physiological data associated with a standardized, identifiable stress response. This stress event was elicited by having each participant prepare to deliver a speech under considerable time pressure.
Studies of smokers in both laboratory and naturalistic environments have confirmed a positive relationship between exposure to smoking cues and measurable changes in subjective and physiological responses (e.g., Baumann & Sayette, 2006; Bordnick, et al., 2005; Dols, Willems, van den Hout, & Bittoun, 2000; Harakeh, Engels, van Baaren, & Scholte, 2007) . With this in mind, it was decided that the second laboratory activity would be a presentation of short film clips shown in an enhanced media environment (i.e. large screen, comfortable armchair, dark room). Based on the literature in the field (Rottenberg, Ray, & Gross, 2006; Shadel, Niaura, & Abrams, 2001; Gross & Levenson, 1995) , approximately 75 films were viewed in order to find film clips that elicited amusement, fear, and demonstrated scenes of smoking. Due to the amount of validated films that were considered outdated, it took longer than anticipated to find a satisfactory list of films. Once the list of potential films was narrowed down, the research team viewed the films together and agreed upon the most appropriate selection.
Mr. Kevin Luke was hired as a video consultant to edit and put together the final film clip presentation. Mr. Luke and Ms. Rodericks met several times to edit the films before completing the final version of the presentation. A pilot screening of the film clip presentation took place with several colleagues who were able to provide useful feedback, which was incorporated into the final version of the presentation.
The end result was 12 targeted clips that were each preceded by a 30-second neutral film clip in order to minimize any potential carry over effects from the previous film. The clips ranged from 30 seconds to two minutes in length. Four clips were used to introduce craving (showed images of cigarettes or smoking), four clips were used to elicit positive stress (amusement), and four were used to elicit negative stress (fear). Defining a stress event in the laboratory enabled the researchers to compare deprived and non-deprived smokers on their psychological interpretations of arousal. Participants rated their stress valence and arousal using the Self-Assessment Manikin (SAM) rating scale.
A detailed account of the film clip presentation was described in the Deliverable, "Development of mediated intervention materials". This Deliverable was submitted on April 3, 2008 , along with a hard copy of the film presentation (DVD).
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Task 5: Script preparation (12 weeks)
Standardized scripts were prepared for all stages of contact between the Project Manager (PjM) and the study participants. These scripts served as a guide to ensure the PjM remained consistent when speaking with each participant. A phone script was also used to guide the conversation when individuals called to inquire about participating in the project. This allowed the PjM to screen potential participants and confirm eligibility status in a consistent manner. Scripts were also necessary during the orientation and laboratory sessions. One script was used for the laboratory sessions and two scripts were used for the orientation sessions; one for smokers, and the other for both non-smokers and former smokers. The participants were informed that a pre-written script of information would be followed in order to keep the content standard for all participants; however they were encouraged to interrupt at any point if they had any questions or concerns. The language in all of scripts was included in the original Protocol approved by HRPO.
Task 6: Recruitment of participants (18 weeks)
Participant recruitment was conducted primarily on the University of Hawai'i, Mānoa campus between April and August, 2008. Prospective participants were required to meet the following inclusion criteria in order to be considered eligible for participation in the study:
 Adults 18 and older,  Able to attend a 90-minute lab session,  Willingness to wear an armband sensor for three days,  Self-reported good health or excellent health, and  Ability to read, understand and complete all self-report questionnaires.
The study aimed to recruit current smokers, former smokers, and non-smokers. The definition of a smoker for purposes of this study is an individual who self-reports smoking a minimum of 10 cigarettes a day. Former smokers were identified as those who quit smoking cigarettes at least 6 months prior to recruitment. Before the intervention phase, smokers in the study were divided into two groups; deprived and non-deprived smokers. A deprived smoker was an individual who was randomly selected to refrain from smoking for 6 hours prior to their laboratory session. Nondeprived smokers were asked to continue with their normal smoking routine.
Prospective participants were considered ineligible if they were undergoing Nicotine Replacement Therapy for smoking cessation, and/or reported any smoking-related health conditions such as asthma, low cardiorespiratory fitness, or heart disease.
A participant database was continuously updated in order to track participant information. A total of 68 participants volunteered for the study prior to August 5, 2008, with 66 completing both the orientation and laboratory sessions. The following is a categorical breakdown of participants by demographics.
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W81XWH-07-2-0086 Annual Report (8) Task 7: Baseline data collection and equipment training for participants (9 weeks)
The first participant orientation took place on April 12, 2008 and the session continued steadily through August. During this period, baseline data was continuously collected from orientation questionnaires and from armband sensors. The 45-minute orientation session provided an introduction to the study, gave training on how to use an armband sensor, and required several questionnaires to be filled out once informed consent had been received. Four questionnaires were used for baseline data collection: Smoking History and Behavior (BCC-LM), Situational SelfEfficacy (temptations), Questionnaire on Smoking Urges, and a Demographics questionnaire. After the orientation, each participant wore the armband sensor for 3 consecutive days in a naturalistic setting which allowed them to continue with their normal every day routines.
Task 8: Laboratory study portion (12 weeks)
In January, 2008, laboratory space was arranged through the University of Hawai`i's Department of Public Health and Epidemiology. Dr. Stefan Keller (a co-Investigator) acted as a department liaison to ensure that all arrangements for the space were completed. Dr. Keller was also available to provide consultation on stress, smoking and behavioral change, if necessary. Access to the laboratory room was limited to the research team and onsite supervisor to promote privacy for the participants and contribute to the safety and storage of equipment.
The room itself was 9.5 feet by 14.5 feet and was an ideal size for the equipment needs and activities of the research project. The arrangement of the room allowed the research team to set up several shoji screens enabling the PjM to sit behind the screen and monitor the physiological sensors, while the participant sat on the opposite side and viewed the film clip presentation.
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Digital photographs were taken of the laboratory room in order to help capture and record the arrangement of the room and to make note of the equipment being used. An electronic photo journal was completed with the intention of providing a better understanding of the equipment and layout of the research room to those unable to visit the location (Appendix D).
The first laboratory session took place on May 8, 2008 . The length of each session was approximately 75-80 minutes. During the lab session, the sensors (EKG, respiration, and blood volume pulse) were briefly calibrated before participants engaged in two main activities designed to elicit arousal: a public speaking activity and a film clip presentation. Two questionnaires (Smoking Urges and Sense of Presence Inventory) were completed at the end of the session.
Task 9: Baseline data preparation
Dr. Patricia Jordan created 3 databases on SPSS for use in managing and analyzing questionnaire data: one for baseline orientation; one for follow-up; and one for the film clip ratings during the laboratory session.
Orientation questionnaires were numbered with the participant's ID and smoking status, and then stored in a locked cabinet while awaiting analysis. Questionnaire data was entered manually by Dr. Jordan and Ms. Rodericks.
When participants finished their 3-day naturalistic baseline data collection, data from the armband was downloaded, exported, and stored directly onto the computer. The armbands were then cleared of the data for the next participant.
Task 10: Laboratory data preparation
Similar to the orientation questionnaires, the lab questionnaires were numbered with the participant's ID and smoking status, and then stored in a locked cabinet.
After each laboratory session, data from the physiological sensors and the armband were saved and exported. Due to the large size of the data from the physiological sensors, it was decided that the data from each participant would also be saved onto a DVD as a backup.
Tasks 11-15: By the end of this reporting period, data collection and data entry were almost complete, with data analysis soon to follow. Tasks 11-15 refer to data analysis, algorithm development, and preparation of the final report, which will be addressed over the upcoming months.  In January, 2008, the Department of Public Health and Epidemiology at the University of Hawai'i agreed to allow the research team to use one of their small conference rooms to conduct meetings with the study participants.
Recruitment Efforts
Sixty-eight participants have been recruited, with sixty-six having completed the study during Year 1 of the project. These participants were divided into 4 groups; never smokers, former smokers, and current smokers (who were randomized into deprived smokers and non-deprived smokers). 
1.
Ms. Rodericks presented in a panel presentation on June 23, 2008 from 4:00-5:30pm. The presentation was entitled: Psychophysiological Aspects of Tobacco Use and Craving (Appendix G).
Preliminary Analysis of Baseline Demographics
As soon as questionnaires were completed, baseline data was manually entered into SPSS software. Listed below are the results of several preliminary analyses. It is too early to make any interpretations of the data at this point in the study.
Of the 66 total participants, 27 were current smokers. Smokers in this study rated a moderate level of nicotine tolerance with a mean nicotine tolerance score of 5.3 at baseline. According to the Fagerström Tolerance Scale (Fagerström & Schneider, 1989) , individuals who score between 4-6 indicate a medium level of addiction. Participants also reported little readiness to change their smoking behavior, and self-selected into the following groups. As data collection continues, further analyses of the data will be conducted.
CONCLUSION
W81XWH-07-2-0086 Annual Report (13) The progress and accomplishments during the first year of the project "Transformative Learning: Patterns of Psychophysiologic Response in Technology Enabled Learning and Intervention Systems" have focused primarily on data collection. By the end of the reporting period in August 2008, data was still being collected and early stages of data analysis were in progress. For this first year of performance, data have been collected for 66 participants.
The data from this study will refine statistical algorithms that can be incorporated into a wireless sensor device to provide individualized feedback to foster behavior change at an optimal moment (i.e., when physiological craving is elevated). What makes this a novel approach is that many smoking interventions to date have been developed based on normative data or a standard approach meant to work for everyone. The data collected from this research study intend to contribute to the development of smoking cessation interventions that will be more applicable on an individual, tailored basis in the future.
While there are no preliminary findings to report at this time, it is anticipated that the data from this study will identify individual patterns of tobacco use and craving, which will be promising in developing interventions at the earliest point of arousal. This may allow individuals to seek help before the full spiral of addictive behavior spins out of control. This is important not only for those trying to quit smoking, but this knowledge may also be applicable to other addictions and substance abuse patterns. As modifiable behaviors such as smoking, alcohol, and obesity continue to contribute to nearly half of American deaths, it is hoped that developing innovative treatments and interventions that address behavior change will be beneficial to the population as a whole. This section will provide a visual display of the laboratory setting to promote a better understanding of how the study is conducted. This section will also describe some of the main equipment that is required. SECTION 2: Laboratory Activities: Now that the arrangement of the laboratory room has been described, this next section will give a pictorial display of the two main activities that occur in the laboratory session. The first is the elicited stress activity (i.e. public speaking activity), and the second is the mediated stress activity (i.e. film clip presentation). Participants are told that they have 60 seconds to prepare a 3 minute speech on a specific topic. They are then informed that half of the participants will be selected to deliver their speech in front of the webcam while using headphones and a microphone. They are told that the speech will later be evaluated by the research team.
No participants are required to give their speech. A simple method was adopted to randomly select 50% of smokers to refrain from smoking. Participants are instructed to pick any envelope at random to find out if they must refrain from smoking for 6 hours before the lab session. Figure 13 : This 3-ring binder provides all of the information the participants need during the film clip presentation. There is one sheet of paper for each of the 25 short clips. The participants must answer 3 questions for every film clip. On the right of the binder, you will see an object that is a book light. The overhead light in the room is turned off during the film clip presentation to provide an enhanced media environment. Therefore the book light allows the participants to see the questions they must answer after each film clip, without having to interrupt them to turn on the overhead light. : As soon as each participant finishes the lab session, the data from the physiological sensors is stored not only on the computer, but also exported and saved onto a DVD. The file size is very large so each participant has their own individual DVD.
